Background: The aim was to investigate whether social network and social support factors can explain sodoeconomic differences in the risk of consuming low amounts of vegetables, fruit and fruit juices. Methods: The Malmo Diet and Cancer Study was a prospective cohort study. The present cross-sectional study examined data from a subpopulation of 11,837 individuals that completed baseline examinations in 1992-1994. Dietary habits were assessed using a modified diet history method, and socioeconomic and social network factors were measured with a structured questionnaire. Low consumption was defined as the lowest consumption quartile for vegetables and fruit, while fruit juice consumption was dichotomised to separate users from non-users. Results: Socioeconomic differences were most pronounced regarding the consumption of vegetables and fruit juices. For both sexes, unskilled manual workers had a twice as high risk of low vegetable and fruit juice consumption as higher non-manual employees. No sodoeconomic differences in fruit consumption were observed for men, and only moderate differences for women with a higher consumption in higher sodoeconomic groups. When the psychosocial variables were introduced in the multivariate model, social participation moderately reduced the sodoeconomic differences in vegetable consumption, and the female socioeconomic differences in fruit consumption, but had no effect on the socioeconomic differences in fruit juice consumption. The other psychosocial variables had no effect on the socioeconomic differences. Conduslon: Considerable socioeconomic differences in vegetable, fruit and fruit juice consumption were observed. Sodal participation seemed to be a strong determinant for these food choices. However, this effect was largely independent of the sodoeconomic differences.
L eople with higher socioeconomic status often report tional components have been more successful compared higher consumption of vegetables and fruit than people to isolated work site interventions. 19 The influence of with lower socioeconomic status. 1 both family and structural conditions on food consump-There are indications that dietary antioxidants, tion has also been demonstrated to be an important fibre *' and odier components of vegetables and fruit predictor of food consumption. • It thus seems plausible play a role in the prevention of cardiovascular diseases that psychosocial factors may be of importance in die and cancer. 12~14 Socioeconomic differences in the dietary consumption of vegetables and fruit, intake of antioxidants such as vitamin C and (3-carotene The aim of this paper was to investigate whether sociohave been partly proposed to explain socioeconomic economic differences in the consumption of vegetables, differences in cardiovascular diseases. fruit and fruit juices can be explained by psychosocial A large proportion of both Americans and Swedes fall factors derived from a psychosocial stress theory. • short of the recommended intake of vegetables and
The basis of this theory is the relationship between the fruit. 16 ' 17 Thus, there seems to be a need for identifying demands of daily life and the disposable resources of the barriers to vegetable and fruit consumption and develop-individual for handling these demands. Demands ing strategies for overcoming those barriers. 16 Social represent all types of phenomena that can be potential norms and eating habits at home may, for example, con-stressors. Psychosocial resources are those of the tribute to an individual's consumption pattern.' Work individuals and their social network." Our hypothesis site interventions with the aim of increasing vegetable is that psychosocial resources at least partly explain the and fruit consumption that also include family educa-socioeconomic differences in the consumption of . , , vegetables, fruit and fruit juices. Sweden . Recruitment to the MDCS started in 1991 and the last participants were examined in 1996. The total participation rate in the MDCS was 38.9%. The present study consisted of persons born in [1926] [1927] [1928] [1929] [1930] [1931] [1932] [1933] [1934] [1935] [1936] [1937] [1938] [1939] [1940] [1941] [1942] [1943] [1944] [1945] who joined the MDCS during the 2 year period from the spring of 1992 until the summer of 1994-The study sample (N=11,837) represented one quarter of the whole population aged 45-64 years in Malmo. Persons aged 2^65 years (n=2,168) were excluded. The recruitment period of the selected subsample was determined by the fact that the psychosocial variables were not included in the first version of the questionnaire used in 1991-1992 and diet habits were assessed with a different version of the diet history method from September 1994-The dominant recruitment method was letters of invitation to individuals chosen at random from the source population. However, afraction of the respondents joined the study spontaneously due to recruitment campaigns through the media. In this study, this group represented 25.2% of the population. 25 The baseline health questionnaire, menu book and food questionnaire were completed at home and controlled during the diet history interview by the diet assistants at the second visit to the MDCS project office a few weeks later.
Diet assessment
Food habits were assessed through a modified diet history method which was specifically designed for die MDCS. 26 " 28 It consisted of two parts: a 7 day menu book for lunch and dinner meals, cold beverages (including alcoholic beverages), drugs, natural remedies and dietary supplements and a 168 item questionnaire for frequency information on regularly consumed foods including hot beverages, cakes, sandwiches, edible fats, breakfast cereals, yoghurt, milk, fruits, candies and snacks during the previous year. The usual portion sizes in the questionnaire were estimated at home by the participant using a booklet wirJi 48 black and white photographs. Portion sizes of dishes in the menu book were estimated during the dietary interview from a more extensive book of photographs. The choice of methodology was guided by the need for assessing the total diet in a middle-aged and elderly urban population. The eating habits of this group were expected to be fairly regular and commonly included cooked sitdown meals. The menu book (and the book of photographs) was chosen to facilitate die assessment of frequency and portion sizes from cooked mixed dishes. The questionnaire (i.e. including some open-ended questions and portion sizes estimated with a booklet of photos) was also considered more suitable for middle-aged and elderly study subjects. Energy and nutrient intake values were derived and computed from die food intake statements of the dietary assessment mediod and the food and nutrient reference values of the PC Kost2 '93 of the Swedish National Food Administration. 29 The method measures the entire diet, including cooking methods. It overestimates the absolute value for energy intake by 18% when compared with the reference method, i.e. 18 days of weighed food records. 28
The correlations with the reference method were of die order of 0.5-0.6 for most of the nutrients. Compared to other 'usual diet' methods this indicates good concordance between the diet history method and food records. The relative validity thus ranks with the best obtained in previous studies. 30 -31 Definitions A low intake of vegetables and fruit was defined as being below the lowest quartile of intake measured in grams. The selected cut-off for fruit juices was whether the respondents had consumed fruit juices at all. For country of origin, all persons born in countries other dian Sweden were merged into a single category. Reported intakes could be influenced by the season die individuals completed die baseline examinations. Seasonal variability was defined by the mondi when die individual completed the questionnaire. Socioeconomic status was based on data about profession, working tasks and position, as obtained in the questionnaire. 32 The socioeconomic status groups comprised non-manual employees in leading positions and employees witli university degrees, non-manual employees on medium and low levels, skilled manual workers and unskilled manual workers. The self-employed persons group was very heterogenous, including bodi academically trained physicians, etc. and, on die other hand, small shop keepers, etc. The unemployed were analysed as a separate group composed of persons outside die active workforce, but still available as a potential part of the workforce. The pensioners below age 65 years were analysed as a separate category completely outside the workforce. This group consisted largely of people diat had received disability pensions. The social network was operationalised in two dimensions.
• Social participation (13 items) described participation in die activities of formal and informal groups in society (study circle/course at workplace, otiier study circle/course, union meeting, meeting of odier organisations, dieatre/cinema, arts exhibition, church, sports event, letter to editor of a newspaper/journal, demonstration, night club/entertainment, big gathering of relatives and private party). If three alternatives or less were indicated, social participation was classified as low.
• Social anchorage (five items) described belonging to formal and informal groups and the feeling of membership in diese groups (familiarity widi neighbourhood, sense of belonging to friends and relatives, membership in organisations or clubs and feelings of importance to odier people). If three or more items denoted low social anchorage, the whole index variable was regarded as low. Two dimensions of social support were measured.
• Instrumental support (one item) reflected rhe individual's access to advice, information, practical sevices and material resources from other persons. This item was measured by a four-alternative question: 'Yes, 1 am absolutely sure to get such support', 'Yes, possibly', "Not certain' and 'No'. The diree latter alternatives were classified as low instrumental support.
• Emotional support (three items) reflected the opportunity for care, encouragement of personal value and feelings of confidence and trust. Each item had the same four alternatives as instrumental support. If two or three items were low, emotional support was considered low. The reliability and validity of the psychosocial index variables was assessed in a previous paper that found good or acceptable reproducibility for all the variables.
Statistical methods
Crude odds ratios (ORs) and 95% confidence intervals (CIs) were calculated in order to examine the risk of being a low consumer of vegetables, fruit and fruit juices in relation to age, country of origin, socioeconomic status and social network/social support. Multivariate logistic regression analysis was performed in order to investigate the importance of potential confounders for socioeconomic differences in vegetable, fruit and fruit juices intakes separately. Socioeconomic status gradients were calculated as tests for trends for the socioeconomic groups.
The effects of die covariates were explored by logistic regression analysis concerning the association between psychosocial variables and die OR of low vegetable, fruit and fruit juice consumption. The SPSS computer package was used in die statistical analyses. 34
RESULTS
The lower quartile limit (25%) of vegetable consumption was 109.67 g/day for men and 121.84 g/day for women. The lower quartile limit of fruit consumption was 65.69 g/day for men, and 97.88 g/day for women. Fruit juices were consumed by 44.7% of die men and 54.7% of the women. Table I shows diat the proportion born in countries odier dian Sweden was 13.5% among men and 12.2% among women. More men were higher non-manual employees, skilled manual workers and self-employed. Table 2 shows diat the proportion widi a low consumption of vegetables and no consumption of fruit juices increased widi age, while die proportion widi a low consumption of fruit decreased widi increasing age. The group born in countries odier dian Sweden had a much lower proportion of individuals widi a low consumption of vegetables and fruit, while die consumption of fruit juices did not differ compared to die group born in Sweden. There were clear socioeconomic differences in vegetable consumption among bodi men and women. Male unskilled manual workers had an OR of 1.5 and female unskilled manual workers an OR of 2.2 for low vegetable consumption compared to die higher non-manual employee reference group. The socioeconomic differences in fruit consumption were much smaller for both sexes, and die socioeconomic status differences were non-significant among men, while unskilled female manual workers had an OR of 1.4 for low fruit consumption compared to die higher non-manual employee reference group. Socioeconomic differences in die consumption of fruit juices were observed for bodi sexes. Unskilled manual workers had an OR of 2.0 among men and 1.6 among women for low consumption of fruit juices. Social participation was die only psychosocial variable diat was strongly associated with consumption of the food items in diis study. Men widi low social participation had an OR of 1.8 and women an OR of 2.1 for low vegetable consumption. Individuals widi low social participation had an OR of 1.3 among men and 1.7 among women of low fruit consumption. An OR of 1.5 among men and an OR of 1.4 for no consumption of fruit juices was observed among individuals widi low social participation. The consumption of die self-employed, unemployed and pensioners only slightly diverged from dieir reference groups. Table 3 shows diat, when age, country of origin, total energy intake and seasonal variability were included in die multivariate logistic regression model for men and women respectively, the socioeconomic differences were slightly increased in die case of vegetable consumption, mosdy due to die introduction of country of origin. The introduction of social participation in die models moderately reduced die socioeconomic differences in die ORs for a low consumption of, in particular, vegetables for bodi sexes. The ORs for men decreased from 1.6 to 1.4 among skilled manual workers and from 1.8 to 1.5 among unskilled manual workers. The ORs for women decreased from 1.7 to 1.5 among lower non-manual employees, from 2.2 to 2.0 among skilled manual workers and from 2.3 to 1.9 among unskilled manual workers. The changes in die ORs concerning fruit consumption and consumption of fruit juices after die introduction of social participation in die multivariate model were much smaller. The introduction of die odier diree psychosocial variables into die model had no effect on die ORs. The socioeconomic status gradients in vegetable consumption remained significant for bodi sexes diroughout die multivariate analyses. The socioeconomic status gradient in fruit intake remained non-significant for men, but changed for women from p<0.001 to p=0.17. The socioeconomic status gradient in die consumption of fruit juices remained significant.
Since social participation was introduced widi a decreasing effect on die ORs for low vegetable consumption in die final step in die multivariate analyses, it seemed important to analyse how much of die association between diis variable and low vegetable consumption could be ascribed to die odier variables in the model. Table 4 shows diat only country of origin had a significant effect.
DISCUSSION
Socioeconomic differences were most pronounced regarding die consumption of vegetables and fruit juices. For both sexes, unskilled manual workers had twice as high a risk of low vegetable and fruit juice consumption as higher non-manual employees. No socioeconomic differences in fruit consumption were observed for men, and only moderate differences for women widi a higher consumption in higher socioeconomic groups. When the psychosocial variables were introduced into die multivariate model, social participation moderately reduced the socioeconomic differences in vegetable consumption and the female socioeconomic differences in fruit consumption, but had no effect on the socioeconomic differences in fruit juice consumption. The other psychosocial variables had no effect on the socioeconomic differences. The effect of social participation on vegetable consumption seemed to be partly independent of socioeconomic status. The group born abroad seemed to be under-represented, mostly due to the fact that approximately 2,000 individuals of foreign origin were excluded from die whole study population (inteviewed 1991-1996) due to limited Swedish language skills. There was also a non-significant under-representation of individuals in the low socioeconomic status groups among participants. 35 If individuals with low social participation also have a tendency for non-participation, this could lead to a situation where individuals with low consumption of vegetables and low social participation (i.e. 'exposed cases') are over-represented among non-participants. However, diis would lead to an underestimation of die true association between low vegetable consumption and social participation. The associations demonstrated were consequently probably smaller than the true associations. A separate analysis excluding the participants without invitation showed diat this group was similar to the 0.9 (0.7-1.2) 1.1 (0.9-1.4) 1.1 (0.8-1.5) 1.5(1.1-1.9) p<0.001 a: Adjusted for age b: Adjusted for age and country of origin c: Adjusted for age, country of origin and total energy intake d: Adjusted for age, country of origin, total energy intake and seasonal variability e: Adjusted for age, country of origin, total energy intake, seasonal vanability and social participation invited participants in their consumption of die foods investigated.
The risk of misclassification of vegetable, fruit and fruit juice consumption is related to tlie concern that selfreported energy intakes are often too low for habitual energy requirements. A difference in die measurement of dietary intakes between die socioeconomic groups might produce a differential misclassification that would not be compensated for by increasing the sample size. Differences in literacy skills, die ability to estimate portion sizes and frequencies and social desirability expectations between the socioeconomic groups might contribute to this source of misclassification. However, another study on fat intake concluded that there were no socioeconomic differences in low energy reporting in this population. 36 Non-differential misclassification is a problem of principal interest in nutrition epidemiology, mainly because it causes attenuated relations. The results of this study showed important socioeconomic differences in the consumption of vegetables and fruit juices. The risk of misclassification was also taken into consideration by examining the effect of the adjustment for total energy intake. This had no impact on die socioeconomic differences in the consumption of vegetables, fruit and fruit juices. The reproducibility and validity of die method used in diis study was among the best obtained. 30 ' 31 Confounding due to age, country of origin, total energy intake and seasonal variability was adjusted for by including diese variables in the multivariate analyses. The international recommendations concerning the consumption of vegetables, fruit and fruit juices state that the sum of vegetable, fruit and fruit juice intakes should amount to 400-800 g/day. 37 In this study, vegetables, fruit and fruit juices were analysed separately. The rationale for this separation is that the choice of the three food groups may be influenced by separate and specific psychosocial factors. The aggregated consumptions were 226.3 g/day for men and 281.8 g/day for women at the lowest quartile limit, 333.6 g/day for men and 389.1 g/day for women at the median limit and 469.0 g/day for men and 523.0 g/day for women at the highest quartile limit, which were close to the results of other Swedish studies. 17 This study confirmed the findings of other investigations which have shown lower intakes of vegetables and fruit in lower socioeconomic groups. [1] [2] [3] [4] In this study, low social participation explained some of the socioeconomic differences in the consumption of vegetables. The effects of socioeconomic status and social participation were largely independent of each other. The socioeconomic differences in fruit consumption were smaller and the influence of social participation on the socioeconomic differences weaker. Social participation measures the individual's participation in several social activities in society. Health-related behaviours are a result of the interaction between a person and the environment. Environmental changes require both individual resources and social relations. A high level of social participation seems to constitute a resource that makes it easier to choose a healthy lifestyle. The effect of social participation on patterns of food consumption may be mediated by social norms provided by the social network.
The process of learning about dietary recommendations and adapting to them becomes more difficult when the individual has low social participation. The definition of social participation in this study is in accordance with Putnam's 38 definition of social participation which forms a part of the definition of social capital. The findings consequendy suggest the importance of this aspect of social capital in the link between socioeconomic status and dietary intake of vegetables and, to some extent, fruit. This could support the suggestion that measures to improve social capital are important in public health.-" Intervention studies concerning work site interventions. 19 and combined work site-family interventions 40 have suggested possible pathways for influencing dietary behaviour. The positive results of these contextual/ structural interventions may either be mediated by improved access to vegetables, fruit and fruit juices in public dining rooms, by access to norms concerning food consumption or by access to better psychosocial resources. A considerable socioeconomic gradient was found for intake of vegetables and fruit juices, which seemed only moderately dependent on social participation. Social participation was a strong determinant per se of the level of intake. Since the other psychosocial factors investigated were much weaker determinants, the stress-coping hypothesis was not convincingly supported.
